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KATHABAR 



A NEW STANDARD IN AIR CONDITIONING 
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FOR COMFORT and 
INDUSTRIAL PROCESSING 




COMFORT— KATHABAR by its simple 
inherent control of both humidity and temper- 
ature has established new high standards in 
air conditioning. De luxe installations appreci- 
ate KATHABAR advantages. 



INDUSTRIAL — Many industrial processes are 
dependent on reliable and accurate control over 
humidity and temperature conditions. KATHABAR 
installations are satisfactorily meeting the most 
exacting industrial requirements. 




SIMPLICITY— A simple low pres 

sure liquid ! ' with a single 

c the KATHABAR 

^plains why 

jtion operates 

T without an 

neer. 

TY-KATHABAR equipment 

available in standard units for 

capacity up to over 100,000 

c.fm. installation 

Building below assembled 

3 rd KATHABAR units shows 

-;ABAR flexibility. 



LOW MAINTENANCE— The use or few 

moving parts, sturdy construction, and a non- 
volatile liquid operating at low pressure 
insures low mointenance. The KATHABAR 
equipment shown at right being erected on 
top of large building gives some indication 
of the sturdy construction which is responsi- 
ble for the low maintenance with this system. 






REUABIUTY-Ashut 

down of the air condition- 
ing equipment in some 
industrial plants would 
mean losses amounting 
to several thousands of 
dollars per day. The 
reliability of KATHABAR 
equipment justifies such 
installations as the large 
one at the left serving a 
complete plant manufac- 
turing gelatin products. 
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Modern AIR CONDITIONING IS- 



THE SIMPLE STORY OF KATHABAR SELECTIVE ATMOSPHERES 




KATHENE CLEANSING 

RECLAIMING AND 
RECIRCULATING UNIT 




1('S The KATHABAR SYSTEM consists of 
r*\ two major parts: 

Humidifying or Dehumidityinq Unit contactor 
or cell) placed on the roof or at conveniently 
located air intake. Single units or batteries 
provide the quantity of air required. 
Kathene Cleansing, Reclaiming and Recircu- 
lating Unit Regenerator! placed in remote 
part of building, often at some distance from 
Humidifying and Dehumidifying Unit. These 
units ar3 connected by two pipes. 

KATHENE LIQUID is the non-explosive, non- 
inflamable humidifying and dehumidifying 
agent that circulates through the pipes from 
contactors or cells to regenerator. In the con- 
tactors or cells the Kathene forms a "sheet- 
like" wash through which the incoming air 
must pass. Humidification or dehumidification 
is governed by the temperature of the Kathene 
liquid. The wash also serves to cleanse the air 
remove foreign odor, and the chemical action 
renders certain bacteria inert. The Kathene 



BAR OPERATES 



then returns to the regenerator, where dirt and 
foreign particles are removed, moisture added 
or absorbed to bring the liquid to proper 
strength and is again recirculated. The Kath- 
ene is used over and over year after year. 

The Kathabar System is simple and accurate 
in operation and only one valve is used to 
control Kathene temperature. Once set, the 
system is automatic. There's practically no 
service or operating costs. The motor on the 
recirculating pump is the only moving part, 

•^A_2 The Kathabar System eliminates any 
l^\ necessity for attempting to balance coils 
lo take care of both temperature and humidity 
or by-passing or reheating. When the incom- 
ing air is brought in contact with the heating 
and cooling coils, it has been humidity condi- 
tioned. 

VV"| The fan simply keeps the conditioned 
KH air moving. Drafts are eliminated and so 
have been many other objectionable qualities. 
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Moisture — The Probl em in Air Condi t ioning 

An excess or deficiency of moisture in the air, commonly called 
humidity, greatly affects the comfort and well-being of people, 
and the success of manufacturing operations which require certain 
specific air conditions. The known methods for "humidity control" 
other than KATHABAR have decided limitations in handling of moisture. 
KATHABAR has set up new higher standards for controlling humidity. 
It takes out or adds moisture, as desired, independently of any other 
treatment of the air. Other systems remove and supply moisture only 
at a sacrifice of other desired objectives. 



Moisture removal by cooling usually produces a lower air temperature 
than is desired and causes CHILL, SHOCK and CLAMMINESS. Moisture 
added to air by steam is not accurately controllable. For these 
reasons, when the excess or deficiency of moisture in the outside air 
presents a humidity control problem, other systems than KATHABAR are 
definitely limited in their ability to handle fresh air in volume. 
It is easy for KATHABAR to handle large quantities of outside air 
providing an abundance of conditioned fresh air as desired. Where 
more humidity is needed, KATHABAR provides it by the same means used 
to remove an excess of humidity. 

The volume of outside air treated presents no complication because 
KATHABAR provides complete and separate control of both moisture and 
temperature at all times. 
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CONTACTOR CELLS 



DIMENSIONS IN INCHES 



CELL 

N 0- 


M AX 1 MUM 
C F M 


A 


B 




WEIGHTS 


DRY 


SHIPPING 


31 


3000 


49 


37 




1030 


1130 


41 


4000 


6 I 


49 




12 90 


1420 



AS- MINIMUM ACCESS SPACE REQUIRED. 

PRESSURE GAGE AND COCK FURNISHED AS STANDARD 

EQUIPMENT, CONNECTED AS SHOWN. 



CONTACTOR CELLS 



IN 




D 



-30' 



The air to be treated passes through one or more of these cells 
where the moisture, odors, fine dust particles, etc., are trans- 
ferred from the air to the KATHENE. These cells are used in multi- 
ple numbers in connection with a regenerator, KATHENE cooler oumo 
and heater, to make up a complete KATHABAR operating unit The Nos 
31 and 41 cells contain one section of contact surface in "the dired 
tion of air flow. 
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CONTACTOR CELLS 



DIMENSIONS IN INCHES 



CELL 

n a 


MAXIMUM 

CFM 


A 


B 




WEIGHT S 


DRY 


SHIPPING 


3 2 


3 000 


5 4 


3 7 




1 88 


2070 


4 2 


4 00 


6 6 


49 




2 3 50 


2600 



AS- MINIMUM ACCESS SPACE REQUIRED. 
PRESSURE GAGE AND COCK FURNISHED AS STANDARD 
EQUIPMENT, CONNECTED AS SHOWN. 
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The air to be treated nasspq +v^ u 
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TABLE Dl. Contactor Cell Data 



Cell 
Size 



Max. 

cfm 



Reaietance for cfm 03 
2500 3000> 3500 4000 



Dry Shipping 
Weight Weight 



#31 
41 
32 
42 



3000 
4000 
3000 
4000 



0.73 


0.95 


- 


- 


1030 


1130 


0.37 


0.54 


0.73 


0.95 


1290 


1420 


1.05 


1.35 


- 


- 


1880 


2070 


0.53 


0.76 


1.05 


1.35 


2350 


2600 



TABLE D2. 


Contactor 


Cell Ratings - 


Dehumidifying 








Water Temp 


90° 


85° 


80° 


75° 




70° 


65° 


60° 


55° 


Inlet Air - 


- Gr./# 




Outlet 


Air - 


Gr 


71 








130 


70 


65 


60 


55 




52 


48 


45 


41 


120 


68 


62 


57 


53 




49 


45 


41 


39 


110 


65 


59 


54 


50 




46 


43 


39 


37 


100 


62 


57 


52 


48 




44 


40 


37 


35 


90 


59 


54 


49 


45 




41 


38 


34 


33 


80 


56 


51 


46 


42 




38 


35 


32 


30 


70 


53 


48 


43 


39 




35 


33 


30 


28 


60 


51 


45 


40 


37 




33 


30 


27 


26 


50 


49 


44 


38 


34 




30 


27 


25 


23 



The above table, when properly used, applies to the #31, 41, 
32 and 42 contactor cells. 

Example 1: For the #31 or #41 cells, with inlet air at 130 
gr./# f using 80° water, the outlet air will be 60 gr./#. 

The performance of the #32 or #42 cell amounts to placing two 
#31 cells in series or two #41 cells in series. 

Example 2: Using the outlet air from example 1 as the inlet 
air namely, 60 gr./# with 80° water, gives the outlet air as 40 gr./# 
for'a #32 or #42 cell. When obtaining the outlet air conditions for a 
#32 or #42 cell, the same water temperature must of course be used in 
each step. 
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A MEW HIGH STANDARD IN AIH CONDITIONING 

TABLE D3. Outlet D.B. Temperature from Cells for 95° D.B. Inlet Air 



Water 


Temp. 


90° 


85° 


80° 


75° 


70° 


65° 


60° 


55° 


Inlet 


Air - 


Or./I 






Outlet 


Air 


D.B., °F. 








150 


107 


105 


102 


100 


97 


94 


92 


89 




120 


107 


104 


102 


99 


96 


94 


91 


88 




110 


106 


103 


101 


98 


95 


93 


90 


87 




100 


105 


103 


100 


98 


95 


92 


89 


86 




90 


105 


102 


100 


97 


94 


91 


88 


85 




80 


104 


102 


99 


96 


93 


90 


87 


84 




70 


104 


101 


99 


96 


92 


89 


86 


83 




60 


103 


101 


98 


95 


92 


88 


85 


82 




50 


103 


100 


97 


94 


91 


88 


84 


81 



TABLE D4. Outlet D.B. Temperature from Cells for 85° D.B. Inlet Air 



Water Temp. 


900 


8o° 


80° 


75° 




70° 


65° 


60° 


55° 


Inlet Air - 


• Gr./# 




Outlet 


Air 


D.I 


3., 


Of. 






130 


101 


99 


98 


96 




93 


90 


87 


84 


120 


100 


99 


97 


95 




92 


89 


86 


83 


110 


100 


98 


97 


95 




92 


89 


86 


83 


100 


100 


98 


96 


94 




91 


88 


85 


82 


90 


99 


97 


96 


93 




90 


87 


84 


81 


80 


99 


97 


96 


93 




90 


87 


84 


80 


70 


99 


97 


95 


92 




89 


86 


83 


79 


60 


98 


96 


94 


92 




89 


85 


82 


79 


50 


98 


96 


94 


91 




88 


85 


82 


78 


TABLE D5. 




Contactor Cell Ratings 


- Humidifying 






Inlet Air 


3r./# 
Qr./# 


3 


10 




20 




30 


40 


50 


Outlet Air 


43 


45 




48 




51 


53 


55 


Outlet Dry 


Bulb 


84 


86 




88 




90 


91 


92 



Note: The above outlet dry bulbs based on inlet dry bulb of 50°. 
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FIG. El 



PUMP DISCHARGE 
B-INLET TO SPRAYS 





MOIST AIR 



OUTLET 



ACCESS DOOR 
WITH FILTER S 



; 



i i i 



FILTER 



FILTER 



. 



*37"AS «||»27"aS -|- 39 



I 



• 27 AS 



- 



DIMENSIONS IN INCHES 


WEIGHTS-LBS 


NOTES 


UNIT 


L 


A 


B 




DRY 


SHIPPING 


AS = MINIMUM ACCESS 
SPACE REQUIRED. 

PUMPS INCLUDED 
IN WEIGHTS GIVEN. 

THESE UNITS DO NOT 

HAVE FANS. 

i2-3i-40 


NO 1 A 


4 9 


1 7 


l'/2 




13 5 


15 


2A 


4 9 


17 


l'/2 




14 4 


16 


3A 


4 9 


17 


ife 




15 4 


17 


4A 


4 9 


17 


life 




16 3 


18 


5A 


7 


34 


2 




20 8 


2 2 


6A 


70 


34 


2 




2 17 


2 4 


7A 


70 


34 


2 




2 2 7 


2 5 


8A 


70 


34 


2 




2 3 60 


2 6 
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m 
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FIG Fl 




DIME 


LMSIONS IN 1 


vICHES WEIGHTS 


IN POUNDS 


COOLER 
NO- 


A 


B 


c 




G3 


Gi 






WEIGHT C3 


WEIGHT C 1 


DRY 


WET 


DRY 


WET 




























610 


7 


II 


129 




37 


32 






505 


640 


527 


648 


X 






12 




3 


3 






40 


53 


38 


50 


810 


9 


14 


130 




70 


63 






720 


953 


680 


896 


X 






12 




6 


5 






50 


72 


45 


65 


1010 


II 


16 


130 




113 


11.7 






1 130 


1493 


1090 


1420 


X 






12 




9 


10 






80 


114 


75 


107 


1210 


13 


19 


132 




176 


180 






1490 


2016 


1440 


1940 


X 






12 




14 


14 






100 


150 


95 


140 


1410 


15 


21 


133 




254 


270 






1970 


2696 


1940 


2620 


X 






12 




20 


20 






150 


217 


145 


210 


1710 


18 


24 


135 




416 


420 






3000 


4086 


2910 


3900 


X 






12 




31 


35 






200 


300 


190 


280 


1910 


20 


28 


136 




467 


537 






3750 


5050 


3600 


4850 


X 






12 




36 


50 






250 


370 


250 


370 


2110 


22 


30 


147 




595 


690 






4600 


6230 


4 500 


6045 


X 






12 




45 


54 






300 


447 


300 


440 





























X=EXTRA PER FOOT OF LENGTH. G-GALLONS OF KATHENE REQD. 

THE LAST TWO DIGITS IN THE COOLER NO GIVE THE TUBE LENGTH. 
EXAMPLE : FOR A NO 1710 THE TUBE LENGTH IS 10 FEET A NO. 
1712 WOULD HAVE 12 FOOT TUBES AND BE 2 FEET LONGER THAN NO. 1710. 

3" onTiinFS Ci IS FOR I" OD. TUBES. 



C3 IS FOR COOLERS HAVING \ OD. TUBES. 
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in the Contactor Kn £ rs Con trol the amn,,^ , 
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TABLE Fb. 


KATHENE Cooler Sizes for Various Surfaces 








No. of 
Cells 


1 2 3 


4 


5 




Sq Ft 
Surface 


KATHENE Cooler Size 









50 

100 

150 

200 
250 
300 
350 

4oo 
U50 
500 
600 
700 

600 
900 
1000 
1200 
1300 
1400 
1330. 



1005 C3 
1010 03 
1213 CI 

2-1208 CI 
2-1211 CI 

2-1213 CI 

2-1216 CI 



lUll 

l4l4 

2-1213 

2-lUlO 



1U09 



CI 



CI 
CI 
CI 
CI 



2-1U11-1/2 CI 

2-iUi3 ci 

2-lUlU CI 

2-1U17 CI 



1710-1/2 CI 

1712 CI 

171U CI 

2-1708 CI 

2- 1708-1/ 2 CI 

2-1710-1/2 CI 
2-1712 CI 
2-1713-1/2 ci 
2-1715-1/2 CI 



1912-1/2 CI 
1914 ci 



2-1912-1/2 CI 

2-1914 CI 

2-1916-1/2 CI 

3-1715 ci 



1916-1/2 ci 
2115-1/2 CI 

2-1715-1/2 CI 



2-2116 
viqi4 



CI 
CI 



10 



1710-1/2 CI 
17 14 ci 
191U ci 
1916-1/2 Cl 
2115-1/2 ci 
2-171U ci 
2-1715-1/2 ci 

2-1717 ci 
2-1915 ci 
2-1916-1/2 ci 

2-21114-1/2 Cl 

2-2115-1/2 Cl 

2-2116-1/2 Cl 

3-1915 Cl 
3-1915-1/2 Cl 
3-1916-1/2 Cl 



300 

4oo 

500 

600 
700 

goo 
900 

1000 
1100 
1200 
1300 

i4oo 

•1500 

1600 

1700 

1800 

1900 

2000 

2200 

2400 

2600 

2800 

3000 

Hot*. When si>ace contains a dash, use the cooler size given in column to left. 

S^lJi 700 sq ft for 7. 8. 9. or 10 cells, use a 2115-1/2 Cl cooler. For 

mo^ than 10 cells use multiples of above cooler sizes. Example: Required 

2600 sq ft for 18 cells; use 4-21l4-l/2 Cl coolers. 



4-1913 Cl 
4-1914 Cl 
4-1915 Cl 



4-1916-1/2 Cl 

4-2114-1/2 Cl 



4-2115-1/2 Cl 



4-2116-1/2 Cl 
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KATHENE 



HEATERS 




-KATHENE 
ILET 



CONDENSATE OUTLET 

MOVABLE CRADLE 

FIG. Gl 




KATHENE- 
OUTLET 



DIMENSIONS IN INCHES 


WEIGHTS IN POUNDS 


HEATER 
NO. 


A 


B 


C 


G 3 


G| 




WEIGHT H3 


WEIGHT H| 


DRY 


WET 


DRY 


WET 
























6 1 


7 


1 1 


1 29 


3.7 


3.2 




460 


500 


480 


5 1 


X 






1 2 


.3 


.3 




35 


38 


33 


36 


8 1 


9 


14 


1 30 


7.0 


6.3 




660 


740 


620 


69 


X 






1 2 


.6 


.5 




40 


46 


35 


40 


10 10 


1 1 


1 6 


1 30 


1 1.3 


1 1.7 




1 06 


1 1 80 


1 030 


116 


X 






1 2 


.9 


1.0 




65 


75 


63 


74 


12 10 


1 3 


1 9 


1 32 


1 7.6 


18.0 




1420 


1 600 


1 370 


1 560 


X 






1 2 


1.4 


1.4 




80 


95 


75 


90 


14 10 


1 5 


2 1 


1 33 


2 5.4 


2 7.0 




1 920 


2 190 


1 890 


2 1 80 


X 






1 2 


2.0 


2.0 




120 


1 4 1 


1 1 5 


1 36 


17 10 


1 8 


24 


135 


4 1.6 


4 2.0 




2930 


3370 


2840 


3290 


X 






1 2 


3.1 


3.5 




1 6 


1 93 


1 50 


1 87 
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X.EXTRA PER FOOT OF LENGTH. G-GALLONS OF KATHENE REQUIRED. 
THE EAST TWO DIGITS IN THE HEATER NO.GIVE THE TUBE LENGTH. 

Sample- for a no. .710 the tube length is ,0 feet a no. ,7,2 

WOULD HAVE ,2 FOOT TUBES AND BE 2 FEET LONGER THAN THE ,7,0 
H 3 ,S FOR HEATERS W,TH f TUBES. H, HEATERS HAVE l" TUBES. 
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VENT 



TUBE SUPPORT PLATE STEAM INLET KATHENE OUTLET 

STEAM BAFFLE 




REMOVABLE TUBE BUNt 
CONDENSATE DRAIN 



movable cradles KATHENE|NLET 



These heaters, using steam f or the hM ti 

before it enters th. regenerator. i^n uldT™' heat ^ ATHENE 
tactor cells, regenerator, and iItheme „ f in Section with con- 
operating unit is the result? * C °° lers » a complete KATHaSS 
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SURFACE COMBUSTION CORPORATION • TOLEDO, OHIO 
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TABLE 01. KATHENE Heater Surfaces and Steam Rates per Pound of Moisture 
Removed. Table Based on 12# Steam. 



Maximum Water Temperature 90 85 80 75 70 66 §0. 

#Steam/# Moisture 2.35 2.37 2.40 2.43 2.46 2.51 2.57 

SqFt/# Moisture/hr. 0.44 0.44 0.44 0.44 0.44 0.44 0.44 



Multipliers 

Multiply steam rates by 
Multiply sq ft surface by 



25fl Steam 

1.00 
0.65 



6# Steam 

1.08 
1.26 



3# Steam 

1.11 
1.37 



Note: The above maximum water temperatures correspond to water temperatures 
given on Table D2, Contactor Cell Ratings 



TABLE G2. KATHENE Heater Sizes for Various Surfaces 



No. Regen. 
Sections 



Sq ft 
Surface 



10 
20 
30 
40 
50 
75 
100 
125 



100 
125 
150 
175 
200 
225 
250 
275 
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KATHENE Heater Sise 



603 H3 






607 H3 






610 H3 


805 H3 






806-1/2 H3 


- 




808 H3 


- 




812 H3 


1007-1/2 H3 
1010 H3 



1010 H3 
1208 H3 
1209-1/2 H3 
1211 H3 



1408 H3 

1409 H3 



1410 H3 



1208 H3 



10 



1411-1/2 H3 



1412-1/2 H3 



™t*lns a dash, use heater ai*e given in column to left. 
Note: When space contains a aw 
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TABLE G3 . KATHENE Humidifying Heater Surfaces and Steam Rates 
Per 1,000 cfm. Table Based on 12 Pound Steam and 
50* Inlet Dry Bulb to Cells (See Table D5.) 



Inlet Air Gr./# 



10 



20 



30 



40 



50 



Sq. Ft. Surface 3.4 3.3 3.2 3.0 2.8 
# Steam 69.5 68.0 65.0 61.0 57 

For 5# steam multiply above surfaces by 1.13. 

For 3# steam multiply above surfaces by 1.17. 
TABLE OU. KATHENE Humidifying Heater Sizes for Various Surfaces 



2.7 
53 



No. of 

Cells 



Sq. Ft. 
Surface 



4 



KATHENE Humidifying Heater Size 



10 

20 
30 
40 


504 A 
508 A 


607 A 
610 A 


306 A 






50 
60 






807 A 


808 A 


_ 


70 
80 








809 A 


810 A 


90 










811 A 


100 













80 


809 A' 








90 


810 A 


"~ 






130 


811 A 


— 






110 
120 
130 

uo 

160 


1008 A 


1009 A 

1010 A 


1207 A 

1208 A 


1209 A 


180 








1210 A 


200 











10 



Note: 



t . nB . dagh , use heater size given in coluwn to 
Te". S?a F C o e rmo n r^^n 10 cell, use multiples of the above heaters. 
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Outstanding Features 
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1 HE need for a simple, dependable humidii 
control system for small demands can be met with the ne 
series Kathabar Package Units. For manv \ears Kathar.. 

ikblc only in large central systems. Hundreds of these ii 
stallations now serve in varied applications for comfort, ar 
where consistent pf and constant quality depend upn 

. the same dependabili 
cage 1 nit for limited, co 
troll c 
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KATHABAR, a Product of Surface Combustio 

on has b< 
as a leading man ed heating equipment 

tal working in 
and Janitrol home and commer. 
ing research and developrru 

equipmer | vwth the probieL 
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endablc n 
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Moisture Problems in Many Fields Such as: 




RESEARCH AND DEVELOPMENT— In industrial and 
commercial laboratories — in experimental sta- 
tions, or wherever there is need for accurately 
controlled humidity, Kathabar systems are ideal. 
Units now being used by leading universities 
and industrial plants. 

FOOD PRODUCTS — I n processing, packaging, stor- 
age and warehousing, and distribution of many 
foods such as cereals, dehydrated fruits, vege- 
tables or meats, where there is danger of mois- 
ture regain, the Kathabar system will protect 
product quality and maintain saleability. 

BAKERY PRODUCTS — One of the first Kathabar 
installations ever to be made was in the plant 
of a nationally known baker, and used for drying 
icings on cookies and cakes. Numerous appli- 
cations in the processing and storage of raw and 
finished products in the baking field can be 
handled most satisfactorily with Kathabar. 

PHOTOGRAPHIC SUPPLIES— A leading manufac- 
turer of sensitized paper and film has purchased 
the sixteenth Kathabar unit for processing pur- 
poses. A number of other such plants have 
Kathabar units, too. 

DRUGS AND PHARMACEUTICALS— Powders, com- 
pounds, coated and uncoated tablets and pills, 



gelatin capsules, etc. are being manufactured 
with the use of Kathabar systems. The effect of 
variable weather conditions on the processing 
of these products has been eliminated. Daily pro- 
duction can be maintained and quality preserved. 

PAPER AND PAPER PRODUCTS — Every printer 
and lithographer knows the value of proper 
paper conditioning for accurate register of color 
work. Kathabar gives just the desired humidity 
content to conditioning or storage atmospheres. 
Carbon paper manufacture is benefited by Kath- 
abar according to a leading maker. 

MUNITIONS— Many Kathabar Package Units arc- 
going into arsenals for use in loading shells. 
The balanced control of air moisture is vital to 
the proper conditioning of powder Other war 
product applications are aircraft manufacturing 
(plastic plywood planes , storage o( delicate 
instruments, etc. 

CUPOLA DRY BLAST — A constantly growing num- 
ber of foundries are installing Kathabar systems 
for dry blast to increase metal quality and speed 
production. Qther metal industry applications 
include blast furnaces, non-ferrous foundries and 
powdered metals. 



Wherever variable humidity conditions are harmful to product qi 
or affect speed of production, or wherever chill, shock and clammt 
are objectionable features to personal comfort, Kathabar Humidity 
Control Systems will give balanced control of the air moisture. 








• The Kathabar system utilizes a chemical absorption 
medium for controlling the moisture content of he 
atmosphere. This solution, known as Kathene « a 
single salt with a low vapor pressure. Its capacity and 
rate of absorption are detetm.ned by >«; em P" d 
Kathene does not deteriorate with age and can be used 
continuously. It is non-corrosive. In fact ,t acts asapro 
tector to the surfaces with which it comes m contact. 
The operation consists of bringing *Vj££ 
in contactw.ch the Kathene solunot, ^^ 
plished by the use of a contactor cell. At tins p 
The air is "washed' by the solution wh.ch adds to, 



THE 



Kathabar 

PRINCIPLE 

OF 
OPERATION 



i onto 


(Hii 




1 1 i p 
4 * 




I ID 






[ J 


L 

if 

I 


44= 




HL - 


1 


i 


i 

i 
i 






f } ' 














! 



removes moisture in accordance with the desired, 
single control setting. Solution temperature is main- 
tained by modulating the water to the contactor - 
cooler. This operation is automatic. 

A small percentage of the solution is regenerated to 
return all the solution to normal strength. Then it is 
recirculated. This cycle continues without interruption . 
As the solution is filtered during the regenerating 
process it is possible to use Kathabar systems in dust- 
laden atmospheres. Furthermore, the solution tends 
to cleanse and sterilize the atmosphere and in many 
cases is effective in removing objectionable odors. 
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EASY TO INSTALL 

Kathabar Package Units are shipped 
completely assembled, ready to set in 
place, make connections and operate. 
Illustration at the right shows avail- 
ability of pipe connections for steam 
and water. 

ONLY 2 MOVING PARTS 

To the left is illustrated the complete 
mechanism of Kathabar Package 
Units. Two small motors, the recircu- 
lating pump and excess moisture fan 
are the only moving parts and are 
readily available by removing two 
doors at the side of the unit. 
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TYPICAL APPLICATION DIAGRAMS 





J) UNIT 


USED ON ALL FRESH AIR 






HUMIDITY 

CONTROLLED 

AREA 

OR 

PROCESS 
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Alt 















JNIf USED ON FRESH AND R 
ALL RECIRCULATED AIR 


ECIRCULATED AIR OR 


HUMIDITY 

CONTROLLED 
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OR 

PROCESS 




OUTSIDE 


KATHABAR 
UNIT 
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RECIRCULATED AIR 











All Fresh Air 

Many industrial jobs require all outside air with no recirculation. 
Comfort installations can usually be accomplished by dehumidify- 
ing the fresh air to low enough humidity to absorb the internal 
moisture load. Kathabar dehumidines air from high to low hu- 
midity without preceding or bypassing and usually without 
reheating or aftercooling. 

Fresh and Recirculated Air or All Recirculated Air 

For industrial processing where a low exit moisture is desired 
and where recirculation is permissible. The amount of recirculated 
air put through the Kathabar unit is dependent upon desired out- 
let conditions. In some cases 100% recirculated air is used 
through the Kathabar unit. 



GENERAL SPECIFICATIONS 



Model No. 



75 



150 






350 



500 



Capacity C.F.M. 



Overall Dimensions- 
W. 



-Inches 



Unit Weight— Lbs. 



750 



1500 



3500 



5000 



48 



62 



30 



32 



94 ' 2 



42 



107 1 



49 



78 



1600 



78 



2000 



82 



3500 



84 



4800 
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Form No K-42-4 



C SURFACE COMBUSTION. TOLEDO. OHIO 



Kathabar HUMIDITY CONTROL SYSTEM • Package Series 
SPECIFICATIONS AND ENGINEERING DATA 




The Kathabar System dehumidifies, or humidi- 
fies, in accordance with the need to maintain the 
desired percentage of air moisture. Unlike at 
principle, Kathabar performs this dual function o\ 
balancing air moisture as a single automata 
ation, independent of air temperature. Bypass! 
precooling, reheating, after-cooling or other com- 
plicated operations are generally eliminated. Op- 
eration is simple -results are accurate. The prin- 
ciple is proven in years of commercial application 

Typical applications include drug preparation 
and y s P torage P gelatin capsulation bottle drymg, 
candy dipping, electrical insulation storage 
photographic film manufacture and "°»gj£ 
grinding, multicolor lithography and printing, 
Lon a g nd silk storage, abrasive «?£«™ 

|dration and storage, explosives 

roduct of SURF 



cupola and crucible dr) blast, sugar storage, steel 
storage, panic and "dope" manufacture, hygro- 
scopic chemical manufacture and storage, rubber 
and synthetic rubber manufacture, or any other 
industrial process where controlled humidity is 
essential to manufacturing or to maintaining 
product qualit) 

kathabar m stems arc equal 1) effective for com- 
fort applications w h 
are objectionable 
GENERAL SPECIFICATIONS 
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TYPICAL APPLICATIONS 




HUMIDITY 

CONTROLLED 

AREA 

OR 

PROCESS 



OUTSIDE 
-» *-> 



AIR 



Vz 



KATHABAR 
UNIT 
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RECIRCULATED AIR 



HUMIDITY 

CONTROLLED 

AREA 

OR 

PROCESS 



All Fresh Air 

Many industrial jobs require all outside air with no re 
lation. Comfort installations can usually he accomplished hv 
dehumidifying the fresh air to low enough humidin 
the internal moisture load. Kathabar dehumidihes the ail 
high to low humidity without mechanical comp! 

Fresh and Recirculated Air or 
All Recirculated Air 

For industrial processing where a low exit moisture 
sired and where recirculation is permissible. A constant amount 
of rresh and recirculated air is put through the Kathabar unit 
and the desired outlet conditions are obtained by simp]] 
trolling solution temperature. In some cases IOC ! . :latce 
air is used through the Kathabar svstem. 
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SAMPLE 

Problem No. I— Select equipment and find operat- 
ing requirements for following application: 
Reduce ijoc cj.m. from v> DP, 77 ° WB t 
per pound leaving condition. -r / 
steam available. 

95 DB 77 WB=111 grains per pound (from 

chrometnc chart). 
35 grains per pound required 

exit condition. 

76 grains per pound removal 
referring to Chart No. 1, opposite page, we 
that, at 111 grains inlet condition and 35 
grains exit condition, we can easily obtain the 
desired conditions with 75° F. cooling water 
V\ c also see that the required removal ot^t mains 
is within the maximum possible oi a unit of 
rating. Therefore, we know that Model 
No 150 will handle the load 
1500 c i.in. = 112.5 lbs air per minute 

112.5 x -73.3 lbs. water re- 

700 moved per hour 

D from air. 

SSSFRfp Xo . L ** sc 4 - - lc 35 * rain «* 

;"' a : 5 ! w "«. the water consumption will 
p.m. per pound of water removed per 



hour. 
Th 



. "t m \" 3 3= 1<? 6 8 P m w "« required 
>J™ mTzh M, the amouS of2 5 " 

b^steam required is 3J lbs. per pound of water 
removed per hour. 

T| Cll - ( 31 V 5 M 5= v :riK "eamrequirc 

» Table No. 2, page 4, wesie that the 

l-9inci thatioo 

•"r Will be used through the 
ition cy< «wugn tne 



SELECTION PROBLEMS 

From Tabic No. 3. pace 5. the approximate 
Laving dry bulb will be 92°. From Tabic N 
page 5, the pressure drop is about 6 lbs. per se). in 
Problem No. 2— Reduce ijoo cj.m. from gr° DB 
11 R r ins per found leaving condition. - 

- ■- lb. steam. 
95° DB. 80° \VB=131 grains per pound (from 
psychrometric chart). 
35 grains per pound requ 

exit conditions. 

96 grains per pound removal 

It is evident that this removal is more than th. 

SO grains maximum possible with any unit 

crating at 100 ( ( rating. Therefore, it is net 
sary to select the next size larger model, or. in 
this cast Number 350 
1500 , 
350o -42 - 8 ^ use (509? rating curve, Chart No 2 

Chart No. 2. opposite page, shows that, fat 
inlet air of 131 grains, we can easily get 35 cram 
exit air or lower with water at 70° F. available 
The Model No. 350 will then be satisfactory 
1500 c...m.= 112.5 lbs. air per minute. 

112.5 x96x 60 = 92.5 lbs. water re- 
7000 moved from an 

,,. per hour. 

vater consumption =92.5 x .185=17.1 g.p.m 



5 20 




10 



50 



Kathabar 



rom Table No. 1, pace 4). 
Steam consumption = 92^5 x 31 = 287 lbs. pet 
hour (from Table No 2A. page 4) 
stance to air 6ow= .6 inches W G Jrom Tabk 

l>vBurb = 91 (FromTableNo.3.p.: 
Drop=3lbs.persq.in. from Tab 
- 5). 
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CHART No. 1 



100% AIR FLOW 

Select the grain content of the air to be treated, read vertically upward until inter- 
secting with curve of water temperature available, and read horizontally to left to 
determine minimum (.higher if desired) grains per pound in leaving air. Check total 
grains removed that total does not exceed 80 grains per pound capacity of regenerator. 
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70 80 90 

INLET AIR -GRAINS PER LB. 

CHART No. 2 



100 



110 



120 



Same method for selection as for chart above except by selecting larger un.t than 
total air treated, a much larger total removal of grains per pound of dry a.r can be 
obtained by opiating at less than full c.f.m. rating. The water removal capacry .s 
inversely proportional to air flow. 
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Kathabar HUMIDITY CONTROL SYSTEM • Packages 

TABLE No. 1 — Gallons per minute of water required per pound of 
moisture removed per hour 
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OUTLET AIR MOISTURE CONTENT— GRAINS/LB. 




65 


60 


55 


50 


45 


40 


35 


30 


25 


20 


15 


< 

H 

a. 

S 

LU 

H 

» 
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85 


.110 


.125 


.167 


.247 


.340 


.490 


.785 


115 








80 


.108 


.115 


135 


.165 


.205 


.263 


.352 


.500 


1.05 






75 


.103 


.110 


.115 


.132 


.140 


.160 


.226 


.370 


.801 






70 


.095 


.098 


.106 


.110 


.125 


.147 


.185 


.240 


325 


.485 




65 


.094 


.096 


.097 


.104 


.111 


.125 


.147 


.175 


.218 


.290 


.425 


60 


.092 


.093 


.095 


.097 


.105 


.117 


.135 


.160 


193 


.240 


■ 325 


55 


.090 


.091 


.092 


.093 


.094 


111 


.117 


.140 


.177 


.225 


.300 







FABLE 


No. 2- 


-Unit Specifications 




Model 
No. 


Max. 
CFM 


Resistance 

at 
100% Flow 


Resistance 

at 
50% Flow 


Unit 
Wt. 


Reg. Fan 
HP 


Pump 
HP 


Reg. Air 
CFM 


75 


750 


1.9" 


.6" 


1600 


% 


'. 


200 


150 


1500 


1.9" 


.6" 


2000 


% 


Vi 


400 


350 


3500 


1.9" 


.6" 


3500 


Vz 


% 


950 


500 


5000 


1.9" 


.6" 


4800 


Vi 


l l A 


1350 



TABLE 2A — Maximum steam demand. 
Pounds of steam per pound of water removed. 



TABLE 2 B — Water removal capacity of 
unit at various steam pressures 



Exit Grains 


STEAM PKFSM'RE 


5 lbs. 15 lbs. 


25 lbs. 


60 


5.4 


2.9 


2.7 


40 


3.7 


3.2 


3.0 


20 39 


3-5 


3.2 


Total steam consumption is proportional to moisture removed. Average it 
approximately one-balf the maximum required. 



5 1b. 


65', 


10 lb. 


8595 


15 lb. 


93', 


20 1b. 


96', 


25 lb. 


- lOO^c 
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TABLE No. 3 — Temperature of air leaving 
Kathabar unit— 95° F. inlet temperature 
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WATER TEMPERATURE 


85 


80 


75 


70 


65 


60 


55 


C/3 

z 
< 

a 

h 

w 

5 


130 


99 


96 


94 


91 


88 


86 


83 


120 


98 


96 


93 


90 


88 


85 


82 


110 


97 


95 


92 


89 


87 


84 


81 


100 


97 


94 


92 


89 


86 


83 


80 


90 


96 


94 


91 


88 


85 


82 


79 


80 


96 


93 


90 


87 


84 


81 


78 


70 


95 


93 


90 


86 


83 


80 


77 


60 


95 


92 


89 


86 


82 


79 


76 


50 


94 


91 


88 


85 


82 


78 


75 



TABLE No. 4 — Temperature of air leaving 
Kathabar unit— 85° F. inlet temperature 




H"° 



TABLE No. 5 — WATER PRESSURE DROP, 
POUNDS PER SQ. IN. THROUGH CONTACTOR 



G. P. M. 
Water 



5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 



Model 

No. 75 



Model 

No. 150 



Model 

No. 350 



Model 
No. 500 



.7 


.6 


2.8 


2.3 


6.4 


5.6 


11. 5 


9.2 




14.3 




20.8 




27.6 




36.1 



2.0 

3.4 

52 

7.0 

9.6 

12.5 

156 

19.1 

22.8 

27.2 

316 

37.0 

41.5 

47.4 



1.6 

2.6 

3.8 

5.4 

7.1 

9.0 

11.2 

13.4 

16.1 

18.8 

21.8 

24.6 

27.8 

31.2 

35.0 

39.0 

43.0 

47.0 
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ROUGHING-IN DIMENSIONS IN INC HES- MODE LS 75 AND 150 
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Kathabar package systems are furnished fan are the only mechanical parts. These 
as complete units, ready for setting in parts are easily accessible through doors 

in casing side. Motor leads terminate in 
standard junction box on side of the unit. 
Unit furnished with float type density 
control for connection through external 
circuit to automatic steam valve. 

All internal piping is complete. C i a 1 
vanized pipe and fittings used throughout. 
Hydrometer well is furnished to check 
density. Hydrometer and thermometer in- 
cluded with unit as well as insertion ther- 
mometers and pressure gauges m kathene 
line 

Auxiliary equipment, quoted separately, 
includes water control valve, steam control 
valve, starters lor motors, external fan 
tor handling conditioned air and external 



-] place and to be connected to duct system, 
steam, water and electricity. All connec- 
tions are provided externally for quick and 
easy installation. 

Inlet air comes in contact with the 
diffuser to provide an even distribution of 
air to the contactor-cooler. The contactor 
is of steel construction — %" tubing .020 
fins with welded header. The Kathene 
nozzles, providing solution spray, are ot 
wide-angle, large-orifice, self-cleaning type. 

The regenerator part of the unit is ot 
similar, trouble-free construction. The ex- 
cess moisture or waste air fan is of formed 
steel and directly connected to a standard 
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open motor, fractional horsepower, 60cycle. 

Totally enclosed, direct current and 25 cycle filters tor cecal air supply 

motors available at extra 

cost. Refer to factory. 

The Kathene solution 
pump is furnished with a 
self-priming device. It is 
directly connected with a 
standard fractional horse- 
power, 60 cycle open motor. 
Totally enclosed, direct cur- 
rent and 25 cycle motors 
available at extra cost. Refer 
to factory. 

The two electric motors, 
the pump and the waste air 
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Kathabar HUMIDITY CONTROL SYSTEM • Package Series 
PRINCIPLE OF CONTROL AND OPERATION 



1. General Principle of Control 

The moisture content of air leaving the Katha- 
bar unit is regulated by the temperature of the 
Kathene solution. At a constant density, the 
Kathene solution will remove water in an amount 
proportional to its temperature. Accordingly, in 
order to produce air at a given degree of dryness, 
it is only necessary to hold the density of the 
solution constant and to hold the Kathene tem- 
perature at the required degree to extract the 
moisture. 

The density is held constant by cycling a steam 
valve in the regenerator coil line. When the 
Kathene solution picks up moisture from the air 
it consequently increases in volume and decreases 
in density. An integral float switch (supplied as 
a part of each unit) will rise on increase of float 
level and cause an electric circuit to be made. 
This circuit can then be applied through a relay 
to open the steam valve, and since the regenerator 
fan runs continuously, regeneration will start. 
When the Kathene has been regenerated to the 
proper density, the float switch will "break* ' 
and the steam valve will close and stay closed 
until the next cycle. 

The temperature of the Kathene is held at the 
desired point by means of a modulating valve on 
the water line to the contactor. The valve can 
cither be self-contained, regulated by an immer- 
sion thermostat in the Kathene line, or regulated 
by an external controller in the leaving air 
stream, depending upon the particular require- 
ments of the application. 

2. Typicial Control Methods 

A. Constant Solution Temperature. 

The Kathene temperature is held con- 
stant at a given value regardless of the 
magnitude ot the load imposed upon the 
unit. The Kathene temperature is such 
that, at full load on the unit, the air 
emerging will be at the desired moisture- 
content. At any load less than lOO^ the 
air off the unit will be slightly dryer than 
the required design conditions necessitate, 
which in most lus L s is an advantage. 

In general, constant solution temperature 
control is suitable for comfort condition- 
ing and process work where a lowering in 
leaving air dryness from the Kathabar 
unit is not of importance. By far the lar 
number of applications are of this type. 



Constant solution temperature controls 
required for different systems are as fol- 
lows. These are combinations of controls, 
any one of which will give the required 
regulation and any one combination can 
be used. 

a. Self-acting modulating valve on water. 
Electric two-position valve on steam. 

b. Electric modulating valve on water. 
Electric modulating immersion ther- 
mostat to control water valve. 
Electric two-position valve on steam. 

c. Pneumatic modulating valve on water. 
Pneumatic modulating immersion ther- 
mostat to control water valve. 
Pneumatic two-position valve on steam . 
Electro-pneumatic switch to control 
steam valve. 

B. Variable Solution Temperature. 

The Kathene temperature is varied over 
a range with varying loads so that, 
regardless of the load imposed on the 
Kathabar unit, the air emerging will 
alwavs be at a constant condition of 
moisture. 

In general, variable solution temper- 
ature is suitable for process and industrial 
applications where an absolutely constant 
condition of moisture must be maintained 
and where any fluctuation would prove 
detrimental. 

The controls required for this type of 
solution temperature regulation usually 
consists of the basic steam and water 
valves outlined in "A" plus an external 
means of controlling the water valve to 
arrive at the desired leaving condition. 
The scheme most frequently used necessi- 
tates a humidistat or wet bulb controller 
for actuation of the water valve. In addi- 
tion, means must be provided to hold the 
leaving dry bulb constant, usually through 
an after-heating coil and dry bulb ther- 
mostat. Furthermore, external humidifi- 
cation might also be required. 

Since almost every process represents a 
different control problem, it is not pos- 
sible to list a representative scheme II 
such a control scheme is required, refer to 

a factory representative. 
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KATHABAR PERFORMANCE 



Kathabar systems deliver the conditions you select 
directly without reheating or by-passing of the air. The 
ratio of latent heat to sensible heat may change radically 
within short intervals of time, yet the Kathabar system 
will add or substract moisture automatically and reliably 
to maintain the desired results. 




AIR OUTSIDE CONDITIONED SPACE 



AIR INSIDE SPACE CONDITIONED BY KATHABAR 
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PSYCHROMETRIC CHART 
AIR CONDITIONING PROCESSES 




SENSIBLE HEATING AND COOLING of air is repre- 
sented on the psychrometric chart by a straight 
horizontal line between the dry-bulb tempera- 
ture limits of the process. These processes are 
distinguished by a change in dry-bulb tempera- 
ture, relative humidity, wet-bulb temperature, 
total heat, specific volume, and by no change in 
moisture rontent, dew-point temperature, and 
vapor pressure of the air. 
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HUMIDIFYING of air, with no temperature 
changes, is represented by a straight vertical 
line along the dry-bulb temperature line of the 
air between the moisture content limits of the 
process. This process is distinguished by an in- 
>e in relative humidity, wet-bulb tempera- 
ture, total heat, specific volume, moisture con- 
tent, dew-point temperature and vapor pressure 
of the air. 




COOLING of air, by bringing it in 
contact with water at a temperature equal to the 

bulb temperature of the air, is represented by 
a straight line drawn along the wet-bulb tem- 

ture line of the air between the limits of the 
process. In this process the total heat of the air 
remains unchanged because the sensible heat 
extracted from the med as latent heat 

by an increase of moisture content. This process 
is distinguished by a change in dry-bulb tem- 
perature, relative humidity, specific volume, 
moisture content, dew-point temperature, vapor 
pressure, and by no change in wet-bulb tem- 
perature 




COOLING AND DEHUMIDIFYING of air is repre- 
sented on the psychrometric chart by a straight 
line drawn between the initial condition of the 
air and the point on the 100 per cent line corre- 
sponding to the temperature of the cooling 
surface. This applies only when the surface tem- 
perature is below the initial dew point. The final 
condition of the air will depend on the total heat 
extracted from the air. This process is distin- 
guished by a change in all properties of the air. 




MIXING of air at one condition with air at some 
other condition is represented by a straight line 
drawn between the points representing the two 
air conditions. The condition of the resultant 
mixture will fall on this line at a point determined 
by the relative weights of air being mixed. 




CHEMICAL DRYING of air is represented by a 
straight line along the wet-bulb temperature 
between the limits of the process (AB) only in 
case the drying is purely by adsorption (the 
drying agent does not dissolve in the water 
extracted from the air) and only in case the dry- 
ing agent does not retain an appreciable amount 
• e heat of vaporization liberated when the 
water is condensed on the surface of the adsorber. 
In case an appreciable amount of this heat is 
retained by the adsorber, the process takes i 
on a line below the wet bulb temperature (A 
If the drying agent is soluble in water (such as 
calcium chloride) the drying process is above 
(AB*) or below (AB') the wet-bulb temperature, 
depending on whether heat is liberated or ab- 
sorbed when the agent is dissolved in water. 
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